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1 Introduction 

 

In the past, decisions in manufacturing were based strictly on cost or time 

considerations.  Manufacturers strove to achieve economies of scale to reduce time and 

the cost to produce products. In the 1970s quality became a significant driving force, 

with countries like Germany and Japan becoming global players. Flexibility of the 

enterprise was added as a fourth factor in the 1990s.  Flexibility is needed to satisfy 

sophisticated consumer demand for variety and constant novelty. To shorten cycle 

times, minimise inventory, and better deal with compressed life cycles, manufacturers 

have responded with new methodologies like lean manufacturing and contract 

manufacturing. 

 

Manufacturing excellence is a requirement for global competitiveness all over the world.   

Recognition of this changed the industrial landscape, with its emphasis on high-quality 

products and service, and global competition. The need to achieve further efficiencies 

out of existing plant capacity has led to an international drive for world-class 

manufacturing.   World-class manufacturing begins with the best thinking about quality 

management, and with leading ideas about flexible systems for better productive 

capacity use.   The impact of information and communications technology (ICT) is 

another aspect that cannot be excluded from the world-class equation.  Every business 

and manufacturing process is supported by ICT infrastructure, and enterprise systems 

constitute the information backbone for planning and executing manufacturing 

production. To achieve world-class manufacturing, global companies use ICT to 

manage the growing complexity of operating in a global market. SMEs use ICT to hook 

up with the global supply chains and to compete. 
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The objective of this strategy is to put initiatives and strategic interventions in place that 

will improve the productivity of manufacturing in South Africa. The strategy will use the 

latest technologies and communication methods to bring together industry, academia 

and government to facilitate collaboration. The strategic interventions are aimed at: 

·  Human resource development 

·  Innovation and R&D 

·  Industry development 

·  Manufacturing excellence 

·  Sustainable job creation   

 

Figure 1: Evolution of manufacturing processes 1(Source A Roth) 

                                                 
1 Source: A Roth, Evolution of Manufacturing 
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2 Definition and Scope 

Advanced production technologies can be defined as a “broad” view of manufacturing, 

the so-called “big-M” manufacturing, encompassing not only fabrication and assembly 

processes, but also the critical upstream and downstream functions associated with the 

entire product realisation process.   

 

This process begins with understanding customers’ needs prior to product design and 

extends to delivery, customer service and reverse logistics.  Although an expanded view 

of manufacturing is needed, the main focus of this strategy will be on production as 

displayed in Figure 2, using a very simplistic manufacturing value chain.  

 

Research Production
Sales and
marketing

Services
Logistics &
distribution

Design &
Development

 

Figure 2: Manufacturing Value Chain 
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3 Global Trends 

3.1 World-class manufacturing 

 

World-class manufacturing is a different set of concepts, principles, policies and 

techniques for managing and operating a manufacturing company. It primarily focuses 

on continual improvement in quality, cost, lead time, flexibility and customer service.  

 

Companies engaging in world-class manufacturing strategies focus on improving 

operations, strive to eliminate waste and create lean organisations. This often results in 

higher productivity.  Sequential methods of performing work are being replaced with 

concurrent methods to compress time. It is in direct conflict with the traditional capacity-

driven manufacturing mentality found in Western culture.  

 

World-class manufacturing is an operational strategy that, if implemented properly, will 

provide a new dimension to competing: quickly introducing new, customised high- 

quality products and delivering them with unprecedented lead times, swift decisions, 

and manufacturing products with high velocity 

 

In order to be globally competitive, a manufacturer needs to focus on a range of critical 

factors in the manufacturing environment.  These critical factors are focus areas that 

need to be addressed in order to be considered a world-class manufacturer, and include 

the following:  

·  Reduce lead-time in delivering products to customers 

·  Reduce operational cost to a minimum 

·  Increase visibility to business performance with the use of seamlessly integrated 

information systems across the organisation 

·  Reduce time-to-market for new product with flexible systems 

·  Satisfy customer expectations by delivering quality products and superior service 

·  Streamline supply chain  
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·  Understand the complexities of exporting and foreign markets 

·  Adopt relevant technologies to give competitive edge 

·  Multi-skilled workforce 

·  Create knowledge repositories to ensure the effective reuse of knowledge. 

 

3.1.1 Lean and Agile Manufacturing 

 

The right manufacturing strategy depends on what products the company sells to which 

markets.  If customer responsiveness is required in a very competitive market where 

industry relies on low inventories, both lean and agile manufacturing would be 

appropriate. (see Figure 3).  Agile manufacturing strategies provide rapid delivery times, 

and lower supply-chain inventories. 

Figure 3: Impact of delivery time and inventory on manufacturing strategies2 

 

                                                 
2 Source : ARC Advisory Group 
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If demand is stable and product variety low, lean manufacturing is often appropriate. 

Agile manufacturing further develops lean manufacturing for environments where the 

product mix is complex and customer demand highly variable (see Figure 4). 

Figure 4: Impact of product variety and customer demand on manufacturing 

strategies3 

 

3.1.2 Knowledge intensive manufacturing 

 

Today's just-in-time (JIT) manufacturing goals cannot be met without the proper use of 

information. This is not being accomplished at a rapid pace within the manufacturing 

industry today, for three main reasons: 

 

·  In the past, many of the departmental systems were independently 

designed and therefore are not easy to integrate with others 

·  Off-the-shelf control and software package solutions will not provide all the 

answers for a 21st century plant 

·  Many manufacturing companies have not yet developed an “information 

age” strategy for their operations or set goals to achieve them. 

                                                 
3 Source: ARC Advisory Group 
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It is now time to combine our capabilities in product integration/development, 

automation and information technology so that we can move into the next phase of 

manufacturing improvement and cost-reduction efforts (see Figure 5).  

Figure 5: Collaborative Manufacturing Model4 

 

Regardless of the specific industry, automation and information management are the 

most important trends the manufacturing industry must deal with in all markets. The 

industry has changed over the years in combining automation, instrumentation, 

manufacturing execution systems (MES) and information technology into an integrated 

management concept.  

 

However, integrating the enterprise alone is not enough to compete in the future. What 

is required is to start focusing on new ways of leveraging both partnerships and 

technologies through a new way of organising and managing manufacturing 

enterprises. This means knitting together internal manufacturing and business 

processes, and connecting them seamlessly and in synchrony with the external 

business processes of other supply-chain participants. Sharing information throughout 

the enterprise is more important than ever. 

 

 

                                                 
4 Source: CMM Model from the ARC Advisory Group 
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3.2 Industrial Clusters 5 

 

Clusters are geographic concentrations of interconnected companies, specialised 

suppliers, service providers, firms in related industries, and associated institutions (for 

example universities, standards agencies, and trade associations) in particular fields 

that compete but also cooperate. 

 

Research has indicated that successful clusters have three common attributes: 

·  The presence of functioning networks and partnerships 

·  Existence of a strong skills base 

·  Strong innovation base with supporting R&D activities. 

3.2.1 Benefits 6 

 
Clustering can bring a wide range of benefits to both business and the wider economy 

and can help an organisation lower costs and increase quality. 

 

Some of the benefits include: 

·  Increased levels of expertise. Due to similar needs of other companies in the 

cluster, the labour and human resource pool will grow. 

·  The ability of firms to draw together complementary skills in order to bid for large 

pieces of work that, as individual units, they would be unable to compete for. 

·  The potential for economies of scale to be realised by further specialising 

production within each firm, by joint purchasing of common raw materials to 

attract bulk discounts or by joint marketing. 

·  Strengthening social and other informal links, leading to the creation of new ideas 

and new businesses. Clustering is one of the key drivers of economic growth in 

localities, cities and regions. 

·  Access to inputs and shared infrastructure. 

                                                 
5 Prof M Porter. 1998 
6 Adapted from: Practical Guide to Cluster Development, DTI UK  
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·  Clusters have been identified as one of the primary factors responsible for job 

creation.  

·  Clusters channel foreign direct investment (FDI). 

3.2.2 Examples 

 
The best known cluster in the world is probably the IT cluster in Silicon Valley or the 

financial services cluster in the City of London.  Norway has 0.1 % of the world’s 

population, represents 1% of the world’s economy, yet accounts for 10% of world 

seaborne transportation through clustering. 

Figure 6: Norwegian Maritime Cluster7 

 

Countries are using cluster development in order to create a competitive advantage for 

their industries.  It is a proven fact that clusters are mostly responsible for local 

economic development in the regions they are situated. 

 

It is extremely important for South Africa to develop the appropriate clusters in order to: 

                                                 
7 IMD, Hischam Elgamy 2004 
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·  reduce costs and increase quality 

·  increase job creation 

·  stimulate innovation of new products 

·  develop relevant partnerships 

·  create a “Team South Africa” mentality 

3.3 Future Technologies 8 

 

The role of technology in the competitiveness of South African manufacturers must not 

be underestimated.  Today, technology enables manufacturers to gain a competitive 

edge, as well as linking them with global supply chains.  The following broad technology 

focus areas are seen to be very important to manufacturers in the next decade: 

·  E- manufacturing 

·  Advanced manufacturing (AM) technologies 

 

3.3.1 E-manufacturing 

 

3.3.1.1 Simulation and modelling(S&M) technologies 

 

Modelling and simulation are emerging as key technologies to support manufacturing in 

the 21st century; no other technologies offer more potential than S&M for improving 

products, perfecting processes, reducing design-to-manufacturing cycle time, and 

reducing product realisation costs.   

 

The real value of S&M tools is their ability to capture and represent knowledge to make 

confident predictions to drive product and process design, and execution and 

management of the enterprise. 

 

                                                 
8 Source: IMTR Technology Roadmaps 
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Product and process development has historically been accomplished through testing 

designs to see how well they work, then modifying the design and testing it again. This 

test/evaluate/modify phase consumes a vastly disproportionate share of the time and 

cost required to move a product from concept to delivery. 

 

These costs can be significantly reduced by investing more in the initial design, using 

S&M tools to optimise products and processes in the virtual realm before committing 

resources to physical production. 

 

Simulation tools can greatly help improve the efficiency of manufacturing processes. For 

example, being able to accurately simulate the performance of a device over a range of 

temperatures can eliminates the need for lengthy temperature testing and expensive 

test facilities.  

 

3.3.1.2 Integrated information systems 

 

IT is a vital part of manufacturing. High-speed networks efficiently link many parts of the 

manufacturing enterprise, enabling manufacturers to efficiently generate and apply the 

vast amounts of information that are needed to design, produce, and support their 

products. 

 

Information technology is also a double-edged sword. It provides the means for 

manufacturing enterprises to enjoy the benefits of advanced tools and techniques, such 

as simulation, modelling, and robotics. Yet it is also driving manufacturing enterprises to 

respond ever more quickly to new threats and opportunities. Enterprises cannot afford 

to ignore IT and the changes it brings.  

 

Internally, manufacturing enterprise information systems will continuously identify 

necessary materials, schedule the factory, send process plans to the manufacturing 

execution systems, and monitor the quality of the product during manufacturing, 
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schedule shipping, and bill the customer, all with minimal human intervention. The entire 

process will be seamless, tied together using IT. 

 

3.3.1.3 Intelligent manufacturing systems 

 

The manufacturing enterprises of the future will be lean, widely distributed entities 

interconnected and sustained by a robust and seamless information infrastructure, 

supported by internal and external sources of accurate, real-time data.  

 

Intelligent controls  - Advances in control and sensing technologies are heralding a 

new era of intelligent control systems, in which manufacturing organisations will respond 

quickly to changes in materials, product designs, availability of equipment, and other 

factors to optimise enterprise performance and customer satisfaction. These intelligent 

control systems will not only control processes and equipment more effectively, they will 

also anticipate problems, initiate corrective actions, and exhibit self-learning, self-tuning, 

and self-healing characteristics. Moreover, the control systems of the future will provide 

unprecedented levels of enterprise connectivity and will be implemented in a plug-and-

play manner using non-proprietary, open architecture solutions. 

 

Intelligent design and process advisors  - Building on advances in the scientific 

understanding of manufacturing and progress in simulation and modelling, information 

systems and knowledge-based technologies, we anticipate the proliferation of 

computer-based advisory systems to assist decision-makers in product and process 

design, tooling and equipment selection, production scheduling and control, material 

management, and other areas. Decision-making “cockpits” and “dashboards” will 

provide an unprecedented ability to evaluate the impact of options, alternatives, and 

issues on product and operational performance, based on live status data from across 

the enterprise. 

 

Grid manufacturing - A key concept in the 21st century will be “connectedness” of 

manufacturing processes and equipment, both within and across the extended 
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enterprise. Manufacturing processes and equipment will be connected not only to 

enterprise-wide information systems, but also to those of other organisations in the 

supply and knowledge chain. These connections will provide appropriate linkages to all 

functions within the organisation and permit decision-making and performance 

optimisation based on current, real operating data. These distributed, extended linkages 

will be an essential element of successful manufacturing enterprises in the future. 

 

Some of the other specific technologies are: 

·  Robotics 

·  Mechatronics 

·  Smart sensors 

·  Vision-based systems 

·  Radio frequency identification (RFID) 

 

These technologies are important for research and development focus areas for 

advanced manufacturing (AM) (See Fig 7). They can lead to: 

·  Generic control of automated machinery for AM 

·  Middleware (hardware and software communication research and development) 

for integration and distributed operations for AM 

·  Machine vision and smart recognition for AM quality control 

·  High-level mechatronic and robotic programming for hardware integration for AM 

systems.  
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Figure 7: Advanced Manufacturing layered system architecture for manufacturing technologies 

 

 

3.3.1.4 Advanced e-commerce 

 

Electronic commerce (EC) is revolutionising the ability of customers to receive what 

they want, when they want it.  This is defined as sales or purchases over the Internet, 

with or without on-line payment, excluding private networks. Dramatically increased 

computing power, the rapid growth of broadband networks and out-of-the-box software 

solutions are the key drivers behind the rapid growth of e-commerce across all sectors 

of the economy. 

 

EC in its present form is well developed and expanding in usage every day to support 

the rapid, accurate transfer of funds among business, industry, government, and 

financial institutions. EC is exploding as more consumers look to their PCs to purchase 

goods and services without ever leaving their home or office. All forms of EC will 

continue to grow rapidly over the next decade, and will proliferate with the help of 
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technologies to ensure the security of transactions and provide positive authorisation. 

These advances will continue to decrease reliance on paper records (except for backup 

and history) and enable contracts to be negotiated, executed, and administered almost 

entirely in the virtual realm. 

 

Business-to-business (B2B) commerce is becoming extremely important for SMEs to 

participate in global supply chains. 

3.3.2 Advanced manufacturing technologies  

 

AM technologies include all aspects relating to the control of AM systems. The 

development of these systems requires theoretical analysis of systems and design and 

developing new systems based on analytical approaches. Emphasis is also recently 

being placed on increasing the theory of control of projects related to AM systems, 

using applied mechatronics and robotic principles. 

 

AM machines and materials handling equipment are essentially mechatronic systems. 

This involves the integration of mechanical systems with electronic hardware and 

software programming to control the systems. Since AM systems consist of motors, 

sensors and associated hardware, they are all the same. It is just their configuration that 

makes them perform different tasks. 

 

AM technologies provide for the development of agile manufacturing systems that can 

produce products from a computer-aided design (CAD) blueprint - without manual 

intervention, using computer-aided manufacturing (CAM). AM systems vary within and 

across industries. AM technologies aim at developing agile manufacturing systems that 

enable rapid prototyping of automated systems.  
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3.3.2.1 Automation and control  

 

Automation and control is essential to enhance the productivity and improve the 

competitive ability of South African manufacturing service industries. AM technologies 

can integrate CAD and CAM through a combination of mechatronics, robotics and 

software development. Manufacturing industry standards exist at the hardware and 

communication interface level for automated machines, but there are few standards in 

the area of control. Incompatible systems that cannot be integrated result in vendor 

lock-in.  

 

Automation and control is capital intensive. It requires investment in both people and 

equipment. South Africa’s economy continues to develop into a high value- added and 

value-creating economy. Traditionally the USA, Europe and Japan have invested 

significantly in manufacturing systems. They have pioneered research and development 

in flexible manufacturing technologies for the last 20 years and more recently in the field 

of agile manufacturing. These research groups focus on high-precision mechatronic and 

robotic system manufacturing.  

 

Locally developed automation and control will create valuable intellectual property. This 

should be retained in South Africa. Automation and control should be focused on 

developing the necessary hardware and software system interoperability at the 

manufacturing application and process level. New applications and processes 

developed on this technology for users of the system will further develop AM. This 

represents valuable intellectual property that can be used to improve the quality and 

productivity of the manufacturing sectors. In addition, it will generate significant revenue 

in the medium to long-term and enable service-manufacturing industries to be more cost 

effective, and therefore more globally competitive.  

 

Human capital development will be enhanced, as collaboration and training deliver more 

than technology, resulting in the delivery of well-trained people for the manufacturing 

market place. The number of undergraduate and postgraduate students who will take 
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what they have learnt into the market place will be increased, making a significant 

impact on South Africa’s manufacturing services and processes. The education of 

mechanical, electronic and electrical engineers for the South African workplace will, 

over time, have a significant impact on the knowledge, skills and productivity of the 

workforce. 

 

Automation and control  of AM systems will continue to be aimed at improving the 

quality of life and enhancing the productivity and competitive ability of South African 

service industries. The control of AM systems will incorporate the use of AM 

technologies, computer-integrated manufacturing, mechatronics and robotics.  

 

 

3.3.2.2 Production Technologies  

 

Production technologies are processes that use energy to alter the shape, physical 

and/or chemical properties, or appearance of raw material (or work-parts) in order to 

add value to the material. The forms of energy include mechanical, thermal, electrical, 

and chemical. The energy is applied in a controlled way by means of machinery and 

tooling. Human energy may also be required, but human workers are generally 

employed to control the machines, to observe the operations, and to load parts before 

and after each cycle of operation. 

 

Production technologies are the basic manufacturing processes that must first be 

mastered and optimised if the South African manufacturing industry is to become world-

class.  This spans the value chain throughout all the primary production sectors. Most 

production technologies produce waste or scrap, either as a natural aspect of the 

process (for example, removing material as in machining) or in the form of occasional 

defective pieces. It is one of the important objectives of this manufacturing strategy to 

help the South African manufacturing industry reduce the incidence of waste in either of 

these forms. 
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Figure 8: Role of production technologies in manufacturing 

 

Four categories of production techniques are distinguished: 

·  Shaping operations e.g. casting, moulding, particulate or powder processing, 

forging, extrusion, rolling, punching, machining, drilling and milling. 

·  Property-enhancing operations e.g. heat treatment – annealing, quenching and 

sintering. 

·  Surface processing operations (cleaning (chemical and mechanical), surface 

treatments (e.g. sand blasting, diffusion, ion implanting, etc.), coating (e.g. 

electroplating, anodizing of aluminium, organic coating (painting), and porcelain 

enamelling) and thin-film deposition processes). 

·  Assembly operations e.g. permanent bonding - welding, brazing, soldering, 

adhesive bonding, rivets, press fitting, expansion fits, etc. and non- permanent 

bonding - screws, bolts, nuts, and other threaded fasteners. 

 

These basic technologies are being researched and developed further in order to 

achieve the following: 

·  Improve effectiveness of the technologies e.g. in machining, new machining 

tools have been developed using new materials and optimising the geometries 

of the cutting tools. These new tools can maintain their mechanical and chemical 

properties at higher working temperatures. Longer tool lives can be achieved 

and more components can be machined, thus increasing the throughput of the 

tools. 

·   Reduce the size of the equipment used for different processes e.g. steel can 

now be cut using abrasive cutting machines that implement high- velocity, high-
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pressure water containing abrasive agents. The machine employed is smaller 

and more effective than machine tools that have been used to cut steel in the 

past. 

·  Use these technologies to manufacture products that are on a micro– and 

nanometre scale (meso- and nanotechnologies respectively) e.g. non-

traditional production technologies, such as electro-discharge machining, has 

been developed to cut holes that are less than a millimetre. 

 

It is important to develop a capacity to conduct research in newer technologies 

such as micro electro-mechanical systems (MEMS) and nanotechnology. 

Industry for components manufactured using these technologies is worth more 

than 5 billion US$. These are enabling technologies that are changing most 

products, e.g. electronic products are becoming smaller because of 

developments in these fields. 

 

Research capability will lead to the identification of new niche markets. . This in 

turn will lead to job creation in the manufacturing sector, and South Africa 

becoming a global player in technologies of the future. The development of a 

highly trained and skilled South African workforce is essential. 

 

3.3.3 Digital manufacturing 

 

Digital manufacturing can be defined as the use of computer bits to manipulate 

atoms according to the need of the customer.  In other words, a product is 

manufactured directly from the electronic files where it was designed.  A 
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specialised printer is used to print the product according to design and 

specification. 

 

Most products, from cars to chemicals, are manufactured on heavily automated 

production lines, but digital manufacturing machines go the next step, using only 

a digital file created by an engineer or a scan of a physical object, to develop a 

custom product.  They are in essence large, three-dimensional printers.  They 

fabricate materials, e.g. plastic or metals from powders, or nylon from resin, and 

shape them into parts.  Digital manufacturing is a direct bridge between the 

virtual world of design and the physical world of manufacturing. 

 

The benefits of digital manufacturing can already be seen on the factory floor of 

Siemens Hearing Instruments in Piscataway, NJ9. On one side of the plant, two 

machines craft the acrylic shells of hearing aids, using laser light to bind 

extremely thin layers of nylon dust into durable plastic structures. What's unique 

about this process is the fact that it completely skips time-consuming manual 

techniques, creating products directly from digital design files. The result: hearing 

aids that outperform traditional models. 

 

It is anticipated that this technology will mature within the next five years and 

contribute significantly to the reduction of design-to-market.  This is a future 

technology that can radically change the way products are manufactured. 

 

                                                 
9 Technology Review, November 2003 
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4 Current status in South Africa 

    

4.1 Manufacturing 10 

 

The manufacturing sector is continuing to restructure in the face of overall lower import 

tariffs and increased competition in the domestic market. The sector now accounts for 

18% of GDP, down from 20% a decade ago. However, this level of aggregation hides 

significant sub-sector level “winners” and “losers”. Essentially, a relatively small number 

of sub-sectors, many relatively capital-intensive, have been able to withstand increased 

competition on the domestic market and have indeed simultaneously been able to 

penetrate significant export markets. The more labour-intensive sectors have tended to 

do less well and over the last decade have tended to lose both export and domestic 

market share. 
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Figure 9: Sector Contributions to GDP for 1994 and 200411 

 

                                                 
10 South African Sectoral Outlook:  2004 -2009 by D van Seventer, S Hanival, O Willcox 
11 Source: Quantec South Africa Standardised Industry Database 
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4.1.1 Growth performance 

 
In terms of growth performance, manufacturing was a net contributor in the mid-1990s 

and again in the early 2000s, in the latter period mainly because of the substantial 

deprecation of the Rand in 2001, which precipitated an export boom. In the last two 

years however, manufacturing has performed less well as the effect of the Rand’s 

rebound has made the export market more and more unattainable for many sub-

sectors. 

 

Figure 10: Real growth performance of manufacturing in terms of value added, 2000 = 100 

 

4.1.2 Contribution to exports 

 
Manufacturing accounts for a significant share of the total economy’s exports and as 

such, the total economy’s export trends tend to be guided by manufacturing’s 

performance. The most significant trend indicated in Figure 11 below is the slowing of 

manufacturing’s export performance. After almost seven years of strong export growth, 

to some extent fuelled by the ending of SA’s isolation era and a soft currency, 

manufactured exports have slowed in recent years. Exports responded to the 

depreciation of the currency in 2001, but the response appears to be smaller than in the 

past, suggesting increased scepticism amongst exporters of the SA Reserve Bank’s 

ability to maintain a stable (and competitive) external value for the Rand. 
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Figure 11: Real export performance of manufacturing, 2000 = 100 & export intensity 

4.1.3 Contribution to employment 

 

Figure 12: Employment performance of manufacturing, 2000 = 100 

& employment intensity (full time equiv per Rm 1) 

 

4.1.4 Outlook 2004 – 2009 

 
The aggregate outlook for manufacturing is relatively positive, with the main drivers 

expected to be the positive domestic market outlook and a recovery in the export sector 

as the Rand begins to depreciate, due to inflation differentials between SA and our 

major trading regions (the EU and the US). 

 

The textiles, clothing, leather and footwear sectors are not expected to perform 

particularly well.  These sectors have suffered significantly from increasing competition 



 

AMTS Confidential 26 

from Asian producers, including China, Bangladesh, Pakistan and India. Apart from the 

effect of the strong Rand, the phasing out of the Multi-fibre Agreement (MFA) is 

expected to result in further competition, both on the SA market as well as in our major 

export markets, where many other African developing countries may well also lose 

market share. 

 

The positive effect of the Africa Growth and Opportunity Act (AGOA)  has been 

undermined by the strong Rand, although the Rand is expected to depreciate over the 

medium-term. What perhaps remains a more fundamental problem for the industry is its 

incomplete restructuring, which began in the early 1990s, and for a variety of reasons 

has not run its course. Government’s industrial strategy for the sector, which forces 

companies to move up the value chain, has worked to some extent in the Western 

Cape, but not in KZN. Interestingly, employment levels in KZN have been rising, largely 

due to investment by Asian companies, which have also tended to flaunt the current 

labour legislation. Whilst working conditions and wages may be pitiful, this sub-sector 

has been one of the very few to create employment over the last few years. We expect 

the slowdown in clothing exports to continue, with exports dipping below 10% annual 

growth after a decade of 12% growth. Both clothing and textiles are expected to create 

jobs in the medium term, but much will depend on these sectors’ ability to weather the 

strong Rand and the phasing out of the MFA. 

 

The outlook for machinery & equipment is broadly positive because of the increase in 

capital expenditure by state-owned enterprises such as Eskom. Higher economic 

growth overall is also expected to bring increased investment by firms in machinery and 

equipment, which will be supported by further reductions in the real interest rate. On the 

downside is the continued strength of the currency and the various underlying reasons 

for the poor competitiveness of the industries, which mean a risk of increased demand 

being met largely by imports. While the Rand is expected to weaken as increased 

consumer spending leads to a larger trade deficit, the underlying competitiveness 

questions need to be urgently addressed. We expect a relatively strong recovery by the 

sector and although exports are expected to slow to an annual growth rate of only 8% 
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(down from 15% in the 1994-2003 period), this remains one of the highest 

manufacturing sector growth rates. 

 

By a number of measures, the auto sector has been one of SA’s most successful 

manufacturing sectors in recent years. Value-added growth has been good, labour 

productivity growth substantial and export growth impressive. We expect this trend to 

continue in the medium-term, with prospects in the short-term looking particularly good. 

However, the short-term prospects are mainly based on strong domestic demand, whilst 

the export market is currently looking quite constrained,  partly due to the strength of the 

Rand. In the medium-term we expect the Rand to fall moderately and, coupled with new 

export contracts for SA’s BMW, Daimler-Chrysler and Toyota, should see a revival of 

vehicle export growth. Small employment growth is predicted as the auto industry is 

relatively capital and skills-intensive. The sector does, however, have significant 

linkages to other parts of the economy, many of which are more labour-intensive, for 

example the leather sector and the metal and plastic components sectors. If the auto 

sector experiences strong growth, the main job creation potential resides within these 

sectors. 

 

A key uncertainty for the sector is the overall policy environment, with Australian 

producers in particular applying pressure to have the Motor Industry Development 

Programme changed or withdrawn. Up to now, the Department of Trade and Industry 

(dti) has not been unambiguous in its position, and this may well create an air of 

uncertainty, which could become a source of concern for multinationals needing to 

make investment decisions with 10-year life-spans.  
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Figure 13: Preliminary estimated annual average growth rates for manufacturing 

 

4.2 Industry challenges 

4.2.1 Diffusion and adoption of technology 

 
In South Africa, the application and adoption of production technologies are at various 

stages. Figure 13 shows that some South African companies are more mature with 

regard to the adoption of production technologies and more integrated than others. 

These companies (indicated by sphere A) have implemented “best of breed” business 

solutions (SAP, I2, etc.) Typically, the financial burden of implementing these solutions 

poses no major obstacle for these blue chip companies. Typical of this category would 

be companies such as Eskom, Sasol, Iscor, BHP Billiton, Columbus, various mining 

concerns, etc.  
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Figure 14: Adoption of production technologies 
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The companies indicated by sphere B, however, cannot afford the capital outlay for 

these “best of breed” business solutions. This forces them to run “non-integrative” 

business solutions for certain aspects of the business (ERP, MRP2, etc.). This does not 

mean that they do not have the need to implement vertical and horizontal integration 

throughout their businesses, but they simply have to use alternative means, as there 

are no real mid-market business systems software solutions available for doing this. 

The companies defined in this sector are typically continuous process manufacturers, 

as well as discrete manufacturers. These companies’ most critical need is for a mid-

market solution in manufacturing management that will also enhance the visibility of all 

manufacturing-related planning and line conditions to all departments of the business. 

 

Other factors that influence the adoption of technologies are the following: 

·  Availability of relevant skills 

·  Policy environment 

·  Industry dynamics 

·  Access to unbiased information and advice 

4.2.2 Infrastructure problems 

 
Infrastructure problems are perceived as issues that should be addressed by 

government, since it involves the provision of basic services to businesses and citizens. 

 

Reliable electricity and water supply – Although this is considered a given in most 

developed countries, various problems are being experienced by manufacturers 

regarding the reliable supply of electricity and water to their factories.  In the case of 

glass manufacturers, an unreliable supply of electricity could seriously hinder their 

competitiveness.  

 

Cost and availability of telecommunications infrast ructure  - The single most 

important factor that influences the use of ICT as a business enabler is the high cost 

and availability of telecommunications infrastructure. It is seen as a major cause of 
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competitive disadvantage in a globalising world and it is SMEs and rural communities 

that are mostly affected by this. 

 

Logistical problems – Manufacturers complain that any advantage gained from 

optimisation of production is lost, due to problems in the National Logistics System.  

These problems are mostly experienced at the harbours and within the national railway 

systems. 

 

Public transport – The lack of proper public transport is causing manufacturers to only 

run one or two shifts a day.  Workers do not have any means of public transport to 

reach their place of work outside normal working hours. 

4.2.3 Incentive schemes 

 
The usage of government incentive schemes is very low and in most cases there is a 

lack of awareness.  Very bureaucratic processes and long lead times are also blamed 

for the sluggish use of incentive schemes.  Most electronic companies are doing R&D 

as part of a process to stay innovative.  These companies have called for tax breaks if 

they conduct R&D. 

4.2.4 Human resource development 

 

Human resource development is a critical issue for all manufacturers and training to 

support new production technologies and methodologies is very important.  Primary 

training of engineers (in multiple disciplines especially) is becoming vitally important.  

Continuous learning and on the job training also require attention;  there is a need for 

industries and TEIs to work closely together to find proper solutions. 

4.2.5 Ageing capital equipment 

 

Machinery used in South Africa is outdated and therefore the technology used is old 

and non-competitive.  In Gauteng, 36% of manufacturing firms have equipment with an 
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average age of 10 years or older12.  Manufacturers see new technology as a 

competitive advantage, but lack the resources and skills to implement these new 

technologies.  Most capital investment was made by companies in the automotive 

sector, due to the growth in this industry in recent years. 

 

4.2.6 Expensive raw materials 

 

Expensive raw materials have been cited as the biggest production cost and have 

increased by 10 % during the last year.  This was one of the findings of a survey 

conducted by Wits University on manufacturers in the Gauteng area. Further 

investigation showed that in some cases it is cheaper to import raw materials than to 

purchase it locally, due to import parity pricing applied by some of the major local 

manufacturers.   Linkages between local raw material producers and down- stream 

manufacturers are very weak. 

4.2.7 Domestic competition 

 
There is a need to change the culture in the local industry not to be in competition with 

each other, but rather to compete globally, together.  Economies of scale as well as 

other cost reduction strategies, like logistics, could increase the competitiveness of the 

industry as a whole. While most industry players agree with the statement, there is a 

need for an independent organisation to coordinate and facilitate this process. 

4.2.8 Technology imports 

 

In some instances, technology is imported to stay competitive, but due to a lack of local 

skills to support the technology, firms are paying for overseas skills to support the 

technology locally.  In some cases, costs are in the order of 800 Euros per hour for 

                                                 
12 Source: Simon Roberts, Wits 
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scarce resources.  This puts increased pressure on the competitiveness of the local 

industry. 

 

Due to the exchange rate, the cost of buying technology is very high; only selected firms 

can afford it.  There is a need for local technologies, focusing on the need of the local 

industry.     

4.2.9 Accreditation and quality facilities 

 

Most companies who want to export products overseas are experiencing problems. In 

most cases, quality assurance certificates and proper accreditation are needed before 

anything can be exported.  In the case of the electronics industry, an EMC certificate is 

also required before any product can be exported.  Industry needs proper assistance 

and guidance on how to obtain certification, accreditation or testing reports for their 

products.  In some cases there are no product testing facilities available in South Africa. 

4.2.10 Environmental issues 

 

Environmental concerns have increased, due to tighter legislation in Europe.  Export 

companies are especially concerned about cleaner production technologies.  Although it 

is currently not a major cause of concern in the industry, it is envisaged that this issue 

will increase in importance during the next ten years. 

4.2.11 Industry standardisation 

 

There is a need to integrate information flows between the different players in the value 

chain. The development of common data and transaction standards in the value chain is 

important to allow the effective exploitation of business-to-business and business-to-

government e-commerce. 
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Standardisation of specific processes in industries could also provide cost advantages 

to the whole industry.  The idea is to increase sector or industry collaboration where 

local companies do not compete on process, but rather on product. 

5 Proposed Strategy  

 

In order to stimulate the growth and increase global competitiveness of the South 

African manufacturing industry the following needs to be done: 

·  Optimisation of the scarce resources e.g. usage of National Laboratories, reduce 

of waste during manufacturing, human resources development, coordination and 

facilitation of industry issues. 

·  Development of capacity (capital resource, skilled personnel) to 

implement advanced manufacturing technologies. 

·  Raw materials should be processed locally, in order to create high value added 

products for South Africa, which could be exported to other countries.  

·  Industry, Government and Academia needs to take hands and work together on 

the challenges that face our manufacturing industry. 

 

These basic coordination and facilitation of industry issues are key to the development 

of shared vision and strategy for manufacturing industry.  Without it, the scarce 

resources could not be used effectively to make a significant impact on HRD and 

technology issues.  South Africa will have a multitude of small, similar projects focusing 

on diverse technologies and skills development.  It is extremely important for South 

Africa to develop a shared vision of the future and jointly decide on specific areas to 

focus to make a significant impact in the industry.   

 

In order to achieve the above it is proposed to establish a Future Manufacturing 

Programme (FMP) for South Africa, which will act as a vehicle to implement strategic 

interventions.   
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The FMP will be responsible for increasing the competitiveness and efficiency of South 

African manufacturers, through implementation of advanced production technologies 

and promote world-class manufacturing excellence. 

 

The FMP will achieve this through focused interventions in the following areas (see fig 

15): 

·  Human Resource Development 

·  Industry Development 

·  Innovation R&D 

 

These focused interventions will be implemented with the help and support of existing 

resources that are already available to the South African Manufacturing industry 

through: 

·  Higher Education Institutions (HEI) 

·  Incubators and technology transfer stations funded by Government 

·  Facilities and resources available at Science Councils 

 

Functions of the FMP will be: 

·  On-going analysis of the status and use of technology as a competitive edge tool 

in the South African manufacturing sector, 

·  Identifying the technological and skill development needs of the South African 

manufacturing sector, 

·  On-going analysis of world-trends in manufacturing and identifying trends that 

are needed by the South African manufacturing industries in order to become 

globally competitive and/or grow the industry and new niche markets, 

·  Capacity building (skills and resources) for the South Africa manufacturing sector 

in the identified world world-trends as indicated above, 

·  Initiating projects aimed at satisfying the needs/stimulating growth of the 

manufacturing industry or formation of new niche markets, 

·  Facilitation and coordination of different research activities and national research 

laboratories related to the manufacturing industry, and 
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·  Promoting increased interaction between Industry, Government and Academia. 

. 

Figure 15: Advanced Production Technology Strategy Framework 

 

    

5.1 Future Manufacturing Programme (FMP) 

 
It is envisaged that the FMP will have the following key characteristics or services in 

order to satisfy current needs: 

 

·  Advisory board consisting of representatives from industry, academia and 

government in order to achieve a long-term partnership between the 

organisations 
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·  Specific structures to allow other stakeholders to participate and be part of the 

national programme 

·  Effective use of  ICT in order to collaborate effectively on technology, policy and 

industry issues 

·  Coordination of RD and future skills development 

·  Creation and availability of benchmarks and technology reports 

·  Clustering services 

 

The organisational structure of the FMP needs to be flexible enough to accommodate 

various role players that can make an impact on the manufacturing industry.  The FMP 

consists of four types of role players: 

 

·  Science Councils 

·  National Facilities 

·  Higher Educational Institutions 

·  Government 

·  Industry 

 

In summary, it is not expected that the FMP will be replacing any current structures or 

capabilities, but will rather attempt to coordinate and integrate all current initiatives in a 

non-exclusive way in order to create a significant impact.   

 

5.2 Strategic interventions 

 
The following strategic interventions are proposed as a first step to support the industry.  

These interventions will take the shape of projects that will be executed within the FMP.  
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5.2.1 Human resource development  

 

World-class manufacturing is the result of improved and globally competitive production 

practises. Human resource development is one of the most critical elements to support 

manufacturing excellence.  It is envisaged that the Future Manufacturing Programme 

will coordinate the process to educate people from school level, through college, right 

up to higher management. The following key problems have been identified and need to 

be addressed: 

 

·  South African high school learners came last in a worldwide survey in 

mathematics and science, behind many poorer African countries. Mathematics 

and science are the building blocks of a globally competitive advanced 

manufacturing economy. The need for and importance of mathematics and 

science must be emphasised to schoolchildren. An educational kit that 

supplements the secondary school curriculum in order to stimulate interest and 

improve understanding of Maths and Science must be developed and distributed 

to secondary schools. The benefits to manufacturing, job creation and wealth 

could be highlighted. 

 

·  The decline in the number of engineering students is an alarming trend, 

especially as student numbers grow countrywide. (See Figure 17). This is having 

a detrimental effect on the South African manufacturing sectors, as students 

pursue other careers at tertiary education institutions. The benefits of a career in 

manufacturing need to be highlighted, while the excitement and challenges of  

mechatronics and robotic careers and applications could be used as tools to 

attract engineers into different engineering categories.  

 

·  Lack of large, joint research projects that will have a significant impact in the 

industry. This needs to be addressed at tertiary education level. Increased 
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contact time with tertiary education and industries needs to be addressed. 

Government assistance with incentives needs to be highlighted. (THRIP) 

 

·  Lack of relevant, applied, continuous education for postgraduates.  Upgrading of 

needed skills is very slow. Seminars and workshops will keep workers up to date 

with the latest technologies associated with manufacturing. Post doctorates and 

diplomas in manufacturing could assist with the re-education process. 

 

·  Training and education of SMEs to adopt new manufacturing methodologies. 

This should be supported by government and industry. Tertiary institutions in 

conjunction with regional labs and the FAB labs could host this initiative. 

 

·  Education and training of top management on the proper management of 

technology. This could also be hosted at regional facilities. Breakfast seminars 

and workshops could be used to facilitate this re-education process. 
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Figure 16: Lack of growth in number of engineering students13 

 

                                                 
13 Source: Department of Education 
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5.2.2 Industry development 

 

Although industry development is a very broad term, this intervention will focus on two 

main areas: 

·  Manufacturing strategies 

o LEAN manufacturing 

o Monitoring and benchmarking studies 

o Assessment and rating of manufacturers against world-class criteria 

o Strategies for industrial upgrading of specific regional areas using 

industrial clusters 

o Creation of critical links between industry, government and academia 

·  Technology diffusion 

o Development of technology roadmaps for industry as well as at firm level 

in order to develop specific strategies 

o Continuous education in technology management for executives 

o Technology radar and scenarios for industries 

 

 

5.2.3 Innovation R&D 

 
Innovation R&D has a specific focus on technology that improves the efficiency of a 

manufacturer.  In order to understand the problem, we need to look at the following 

scenarios on the current position of manufacturers. 
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Figure 17: Operating domains 

    

Manufacturing facilities typically operate in one of these five domains14. The goal for any 

improvement effort should be to move up from the current domain of operation to a 

higher one. We find that most manufacturers work in the lower two domains; specific 

technologies are needed to move a manufacturer from one operating domain to 

another.  In some cases, ICT solutions are needed, while in others the need is for smart 

sensors or robotic technology.  Each industry and firm has its own specific technology 

needs.  The FMP will focus on the implementation of new and existing technologies in 

industry, as well as specific research, based on industry needs. 

 

                                                 
14 Source: Ledet Enterprises Inc 



 

AMTS Confidential 41 

Figure 18: Technology Landscape 

 

Figure 19 represents a simplified production process, indicating the key technology 

focus areas in the production process. The following broad technology areas are: 

·  Production technologies – focusing on the various fabrication processes like 

cutting, joining, casting etc. 

·  Automation and control technologies – focusing on various technologies, 

including mechatronics and robotics 

·  E-manufacturing – Focusing on condition-based monitoring, simulation and 

modelling etc. 
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Technology Roadmapping was used during this strategic process to identify key 

challenges to the industry as well as the key technologies that are important in the 

short, medium and long term.  

 

 Various sectors have take part in this process and the results were used to compile a 

high–level Technology Roadmap for Advanced Production Technologies (see Figure 

20).   

Figure 19: High-Level Technology Roadmaps for Production 

 

The Newly Future Manufacturing Programme (FMP) will utilize this information in order 

to establish the key technology platforms that need to be developed or strengthen.   
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6 Impact and relevance to industry  

 

It is expected that the establishment of the FMP will lead to: 

 

·  Improved understanding and application of world-class manufacturing 

technologies to ensure the competitiveness of the manufacturing sector 

·  A potentially significant optimisation of manufacturing processes, enabling lower 

production costs, faster delivery times, increased quality levels and enhanced 

flexibility  

·  Improvement of the capabilities of manufacturing industries that have been 

established in South Africa 

·  Provision of tools and assistance for industry to understand their organisation 

and the environment they are operating in. 

 

The risks associated with not implementing this are: 

 

·  Constrained development of South Africa’s manufacturing industry and a 

continued decline in competitiveness. 

·  Lack of sustainable growth of the South African manufacturing sector in general, 

with a negative effect on job creation. 

·  The possible loss of international markets for South African products, which may 

lead to the closure of local non-competitive manufacturing companies. 

 

The following specific interventions projects are proposed for the Advanced 

Production Technologies.  This is however not an exclusive list and new projects 

may be added, depending on industry need. 
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No Project Name Description Time 

Frame 

Industry 

Sector 

Strategic 

Intervention 

Category 

Indication 

of Budget 

needed 

1 Future Manufacturing 

Programme (FMP) 

The establishment of the FMP and the FMP Network Short 

Term 

All All R 5 million 

2 World–class manufacturing 

benchmarking tools for 

South Africa 

Establishment of a South African standard benchmarking tool and database 

for South African manufacturers 

 

Short 

Term 

All Industry Development R 1 million 

3 Manufacturing advisor tool 

for SME’s 

Decision-support tool for SME manufacturers to identify high-level problems 

and training needs 

Short 

Term 

All Industry Development 

HRD 

R 1 million 

4 Advanced Manufacturing 

Technology Labs 

Establishment of four  regional labs that will extend the NPEC network 

capabilities in the regional areas 

Short 

Term 

All Industry Development 

HRD 

R 11 million 

5 Digital Manufacturing 

Factories 

·  Accessible rapid product development for innovators 

·  Small- run factories 

·  Digital Manufacturing Research Centre 

Medium 

Term 

All All R 5 million 

6 SMART FACTORY ·  Machines that build machines 

·  Low cost automation 

Long Term All Industry Development 

HRD 

R1 million 

7 Retrofitting capital 

equipment – mechatronic 

engineering 

·  Automation of conventional machines 

·  Upgrade of automated machine 

Long Term All Industry Development 

HRD 

R 2.5 million 

8 Mass producing custom 

products using agile 

manufacturing 

·  Re-structure manufacturing thinking 

·  Redesign manufacturing environments 

Long Term  R+D R1.2 Million 

9 Manufacturing 

standardisation 

·  Demystifying manufacturing data exchange standards/protocols 

·  Web portal containing information on manufacturing standards 

·  Get South African representatives on international standardisation 

committees 

Short term All Industry Development R1 million 

10 Young Engineers 

Programme 

Securing the pipeline of young people to pursue engineering as a career Medium 

Term 

 HRD R 2 million 

11 Network Collaboration Tool ICT tool to ensure good communication inside the FMP Network Short 

Term 

All Industry Development R0.7 million 

Table 1: Proposed Intervention Projects 
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Appendix A – Contributors to this Strategy 
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1. Core Team consisting of: 
·  Prof Glen Bright - UKZN 

·  Dr S Tlale – UP 

·  Mr Arthur Booi – AMTS 

·  Mr Riaan Coetzee – CSIR 

 

2. The following people contributed to the strategy through various workshop, 

conferences and personal Interviews. 

 
No Name Surname Company Source 

1 Paul Jourdan Mintek Survey 

2 Daniël van der Spuy MINTEK Survey 

3 Heinrich Penzhorn IST Delkor Survey 

4 Tony  Lange Optin  Survey 

5 Roger Mayes Oracle Corporation of S.A Survey 

6 Glen Bright Natal University Survey 

7 Sally Bean Accenture Survey 

8 Greg Barbour MTN SA Survey 

9 Paul Potgieter Aerosud Survey + Interview 

10 Rudi Heydenrich Sasol Technology Survey 

11 Riaan Botha Botha Consulting Services Survey 

12 Garth Jones Bell Equipment African Sales Division Survey 

13 Andre Gerhard Hattingh F'SATIE Survey 

14 Fernando Camisani-Calzolari University of Pretoria Survey 

15 Sydney Puren LN Manufacturing Survey 

16 Richard Teagle Festo (Pty) Ltd Survey 

17 Puramanathan Naidoo Mangosuthu Technikon Survey 

18 Tony  Lange Optin Survey 

19 Llewellyn Jones Tellumat (Pty) Ltd Survey 

20 Alwyn Hoffman iPico Identification Survey 

21 Andrew Wright General Motors Automotive TRM workshop 

22 Clive Lavis General Motors Automotive TRM workshop 

23 Estelle Gathercole AIDC Automotive TRM workshop 

24 Lovell  Emslie AIDC Automotive TRM workshop 

25 Karl  du Preez NMMU Automotive TRM workshop 

26 Joe Maczek NMMU Automotive TRM workshop 

27 Pierre Bezuidenhout Daimler Chrysler Automotive TRM workshop 

28 Sydney Puren LN Manufacturing Automotive TRM workshop 

29 Thomas Moyo ECMAC Automotive TRM workshop 

30 Grant Minnie ECMAC Automotive TRM workshop 

31 Neil Trollip CSIR Automotive TRM workshop 
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32 Deon Daniels General Motors Automotive TRM workshop 

33 Kobus Geyer CSIR Automotive TRM workshop 

34 Peter Vivier Advanced Technologies and Engineering Aerospace TRM Workshop 

35 Paul Potgieter Aerosud Aerospace TRM Workshop 

36 Daniel Selvaretnam AMTS Aerospace TRM Workshop 

37 Rodney Jabber Armscor Aerospace TRM Workshop 

38 Dhavan Nair Denel Optronics Aerospace TRM Workshop 

39 Matlou Mabokan DST Aerospace TRM Workshop 

40 Pontsho Maruping DST Aerospace TRM Workshop 

41 Roger Lambson General Electric Aerospace TRM Workshop 

42 William Makwinja Leachabile Quality Technologies Aerospace TRM Workshop 

43 Francois Denner dti Aerospace TRM Workshop 

44 Theo Nel Turbomeca Aerospace TRM Workshop 

45 Albert  Jooste Armscor Aerospace TRM Workshop 

46 Michael  Mckinnon   Aerospace TRM Workshop 

47 Reginald Ngwenya AMD Aerospace TRM Workshop 

48 Dennis Milton Avitronics Aerospace TRM Workshop 

49 Chris  Redelinghuys Wits Aerospace TRM Workshop 

 50 Thokozani Masilela dti Aerospace TRM Workshop 

51 Peter Van der Bijl Denel Aerospace Aerospace TRM Workshop 

 52 John Wesley CSIR Aerospace TRM Workshop 

 53 Beeuwen Gerryts CSIR Aerospace TRM Workshop 

 54 Arrie  Venter Denel Aerospace TRM Workshop 

 55 Deon  Labuschagne Aerosud Aerospace TRM Workshop 

 56 Mark Sayers Denel Aerospace TRM Workshop 

 57 Daphney Mhlanga dti Aerospace TRM Workshop 

58 Dave Brown Playtex Interview 

59 Krishnan Kanny DIT Interview 

60 Raniel  Singh DIT Interview 

61 Roslee Trevor Fleetcor Interview 

62 Raj Ranjit DIT Interview 

63 Dhiren Goorah Denel Interview 

64 Nick Starke Consultant –Nampak R+D Food TRM Workshop 

65 Johan  Visser Nampak R+D Food TRM Workshop 

66 Colin  Cubey CSIR Transportek Food TRM Workshop 

67 Willie Hall CSIR - Biochemtek Food TRM Workshop 

68 Denvor Peterson Sea Harvest Food TRM Workshop 

69 Fred Damoyi Woolworths Food TRM Workshop 

70 Reuben Kadalie CSIR Clothing TRM Workshop 

71 Baduza  Uthando  Clothing TRM Workshop 

72 Dondolo Lundi PGWC Clothing TRM Workshop 

73 Zwane Pinkie CSIR Clothing TRM Workshop 

74 Fakier Ashraaf  Clothing TRM Workshop 

75 Foure Pat CTELC Clothing TRM Workshop 

76 Gericke Adine Stellenbosh University Clothing TRM Workshop 

77 Huiseman Ernst  Clothing TRM Workshop 
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78 Isaacs Shamil Pentech Clothing TRM Workshop 

79 Jacobs John Sweet Orr Clothing TRM Workshop 

80 Malebo  Limpho CSIR Clothing TRM Workshop 

81 Dirk Knoesen UCT Clothing TRM Workshop 

82 Shakur Olla  Clothing TRM Workshop 

83 Wildshut Wesley Lolita Clothing Clothing TRM Workshop 

84 Kevin  Williams Lolita Clothin Clothing TRM Workshop 

85 Simon  Roberts Wits Interview 

86 Selwyn Gershem Gregory Knitting Interview 

87 Abdul Gamiet Saal  

88 Andre  Van Niekerk  

89 Colin Hullock  

90 Ewald Wessels  

91 Andre Le Hanie  

92 David  Williams  

Metals & Engineering TRM 

Workshop 

93 Kanji Ueda University of Tokyo 

94 John Ziegert University of Florida 

95 John  Sutherland Michican Technological University 

96 Peter Butula University of Ljubjana 

97 Gideon Levy University of Applied Science - Switserland 

98 Mitchell Teseng Hong Kong University 

99 Tom Kurfess Georgia Institute of Technology 

100 Guther Seliger Technical University Berlin 

101 Zvi Katz University of Johannesburg 

102 Stephan Heyns University of Pretoria 

103 Cornie  Scheffer University of Stellenbosh 

104 Edward Eitelberg UKZN 

105 Theo Van Niekerk NMMU 

106 Tshillidizi Marwala WITS 

107 Mark Walker DIT 

108 Jan  Naude Barlow 

109 Patrick  Mclaren CPUT 

110 Chris Kumile TUT 

International Workshop on 

scientific and technological 

manufacturing research 

Table 2: Contributors to Strategy  
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Appendix B – List of abbreviations 
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AIDC   Automotive Industry Development Centre 

AM   Advanced Manufacturing 

AMTS    National Advanced Manufacturing Technology Strategy 

APTS   Advanced Production Technology Strategy 

BEE   Black Economic Empowerment 

B2B   Business-to-Busssiness 

CSIR   Council for Scientific and Industrial Research 

CAD  Computer Aided Design 

CAM  Computer Aided Manufacturing 

CIM  Computer Integrated Manufacturing 

DST   Department of Science and Technology 

dti   Department of Trade and Industry 

EC  Electronic Commerce 

FMP  Future Manufacturing Programme 

GDP   Gross Domestic Product 

ICT   Information and Communications Technology 

IMS   Integrated Manufacturing Strategy 

MNC   Multinational Corporation 

MES  Manufacturing Execution Systems 

NACI   National Advisory Council on Innovation 

NAMAC  National Manufacturing Advisory Centre 

NEDLAC  National Economic Development and Labour Council 

NePAD  New Partnership for Africa’s Development 

NIP / DIP  Non-Defence / Defence Industrial Participation 

NPDC   National Product Development Centre 

NRDS   National Research and Development Strategy 

OEM   Original Equipment Manufacturer 

R&D   Research and Development 

SETA   Sector Education and Training Authority 

SME   Small and Medium Enterprises 

SQAM   Standards, Quality assurance, Accreditation and Metrology 

TEI   Tertiary Education Institution 

WCM   World-class Manufacturing 


